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) 5 A METHOD OF HIGHLIGHTING INTAGLIATIONS IN TABLETS 



The present invention relates to a method of highlighting intagliations in tablets by 
10 selectively depositing and fixing in said intagliations a filling material having a different 
color than that of the tablet surface. 

As more and more medicines become available, the risk of confusing look-alike or 
resembling medicines increases. Such poses a potential threat to patients, in particular to 
1 5 the elderly and to those patients taking more than one preparation. A significant aspect of 
improving drug safety therefore resides in avoiding and eliminating this risk of 
confusing different preparations. 

Besides distinguishing medicines by means of color or shape, the use of inscriptions has 
20 become a method of choice for identifying preparations. Inscriptions are particularly 
attractive due to their versatility in conveying information such as, for example, the 
company name, product name, the dose and the like identifying marks. 

The printing of marks on the surface of tablets is a first approach to identify 
25 preparations. Drawbacks associated with this technique are the necessity of using 
specialized machinery and the low quality of the printed marks due to smearing and 
smudging. 

Another method involves the engraving or impressing of a figure, mark, character or any 
30 combination thereof, in a tablet by a punching procedure. Such impressed marks are 
generally termed 'intagliations 1 and will henceforth be designated as such. 

Unfortunately, said intagliations arc not easily discerned as their legibility depends on the 
irregularities on the surface of the tablets and the quality of the outer coating film which 
35 may partially or completely fill up said intagliations. This problem is further aggravated 
by the increasing tendency towards smaller unit dosage forms. 
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EP-B-0,060,023 discloses a method of emphasizing intagliations in colored (i.e. not 
white) solid articles, in particular tablets, by coating the tablet surface and filling up the 
intagliations with a coating film comprising an optically anisotropic substance. An optical 
contrast between the tablet surface and the intagliations is obtained, presumably due to 
5 the different orientation of the optically anisotropic substance on the tablet surface and in 
the intagliations. The technique is limited to colored articles and only allows the use of 
optically anisotropic filling materials. The optical effect merely being based on a different 
contrast is not particularly clear. 

10 EP-B-0,088,556 relates to a method of highlighting intagliations in white or colored 
tablets by contacting said tablets with a dry, powdery material having a different color 
than the tablet surface and then removing the excess powdery material not deposited in 
the intagliations. The powdery material is taught to adhere better to the intagliations of 
coated tablets than to those of uncoated tablets. Adherence can further be increased by 

15 using a mixture of a wax and a powdery material as the deposition material and heating 
the filled tablets to 40-90°C in order to melt the wax. Finally, an outer coating may be 
applied to the filled tablets. 

The method disclosed in EP-B-0,088,556 has several problems. In the first place it has 
20 been found that the adhesion of the powdery material to the intagliation is not satisfacrory 
as said material shows a tendency to loosen and fall out This problem arises particularly 
when an outer coating film is applied to the filled tablet and the loosened material 
becomes fixed in said outer coating film, thus yielding speckled tablets. Addition of a 
wax to the powdery material in order to improve adhesion on the other hand, adversely 
25 affects the distribution of the powdery material in that more of it sticks to the surface of 
the tablet and is difficult to remove. Several more drawbacks are associated with the use 
of a wax in the dry powdery material. In particular the necessity to heat the tablets filled 
with a wax and a powdery material in order to melt said wax, poses a hardly acceptable 
risk since many medicines are thermolabile and might deteriorate significantly in the 
30 process. Further it proves difficult to dye evenly a dry mixture of a wax and a powdery 
material, which in mm puts a limitation on the effectively possible color combinations. 

The method of the present invention differs from the prior method disclosed in 
E-B-0,088,556 by the fact that an optionally colored filling material and a suitable wax 
35 are suspended in a solvent and sprayed onto a coated intagliated tablet. Following the 
removal of the solvent and the excess deposition material, tablets are obtained having a 
firmly fixed amount of said deposition material specifically in the intagliation. Said 
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tablets have superior visual attractivity over those obtained using prior art methods due to 
the complete and specific filling of the intagliations and absence of deposition material on 
the surface of the tablets. An outer coating film can easily be applied to the thus obtained 
highlighted intagliated tablets without danger of loosening the deposition material from 
5 the intagliarion. The present method further avoids high temperatures and thus is 
amenable for identifying solid preparations comprising thermolabile medicines. 

The present invention relates to a method of highlighting intagliations in white or colored 
coated tablets by spraying onto said tablets a suspension comprising a filling material 
10 having a different color, a waxy material and a suitable solvent, and removing the 

solvent and the excess of filling material and waxy material; and to tablets obtainable by 
said method. 

The tablets used as a substrate preferably are film-coated Film-coated tablets allow a 
15 more selective bonding of the filling material to the intagliations and less adherence to the 
tablet surface than uncoated tablets because of the reduced porosity of the tablet surface 
(decreased roughness). Any material generally used for applying a coating film to tablets 
may be employed. For example, suitable materials are, e.g. methylcellulose, hydroxy- 
propyl methylcellulose, hydroxypropylcellulose, carboxymethylethyl cellulose, cellulose 
20 acetate phtalate, hydroxypropyl methylcellulose phtalate, acrylates, copolymers of acrylic 
and methacrylic acid esters and the like. 

The coating films may be plasticized with suitable plasticizers such as, e.g. polyethylene 
glycol, propylene glycol, glycerol, diethyl phtalate, dibutyl sebacate, citroflex, triacetin 
and the like. If necessary coloring agents can be added These can be natural pigments 

25 such as talc, kaolin, titanium dioxide, or dyestuffs or lake dyestuff selected from 
accepted food colors. The coating solvent can be water or any other organic solvent 
suitable for film-coating such as, for example, an alcohol, e.g. ethanol, 2-propanol, a 
ketone, e.g. acetone, or a halogenated hydrocarbon, e.g. dichloromethane. 
Preferably the coating is applied by spraying a solution on the tablets in a perforated 

30 side-vented pan (Pellegrini, Accela-Cota®, Hi-coater® (HCT-20)) by means of a 

spraying system worked by air pressure. The process conditions are those generally 
employed in coating procedures provided that due care is taken to avoid filling of the 
intagliations. 



35 



A wide variety of filling materials can be used for the filling of the intagliations. Suitable 
filling agents are, for example, starches, e.g. corn starch, rice starch, wheat starch, 
potato starch, preferably corn starch or rice starch; celluloses, e.g. methylcellulose, 
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ethylcellulose, carboxymethylcellulose, hydioxypropylcellulose, hydroxypropyl methyl- 
cellulose, hydroxypropyl methylcellulose phthalate, crystalline cellulose, preferably 
microcrystalline cellulose fibers (Elecma P050®); lactose and other sugars or sugar 
alcohols, e.g. sucrose or mannitol, preferably micronised lactose 200 mesh, spray-dried 
5 and micronised lactose (DCL-1 1®) or mannitol; organic acids, e.g. stearic acid, fumaric 
acid, citric acid, preferably fumaric acid; or inorganic substances, e.g. sodium chloride, 
calcium carbonate, preferably sodium chloride, all giving white intagliations. Other 
finely divided filling materials such as titanium oxide, talc, kaolin, magnesium stearate 
and aluminum lakes in practice are less preferred because of their greater tendency to 

10 stick to the surface of tablets. The most prefered filling materials are corn starch and 
microcrystalline cellulose. Colored intagliations are obtained by previously dyeing the 
filling material This is achieved by suspending the filling material in a solution of the 
dye, filtering off. drying and finally grinding. Starches and celluloses such as cited 
hereinabove and especially those specifically preferred hereinabove can be dyed in water, 

15 with, for example, edible lake pigments, e.g. FD&C blue no. 2, FD&C red no. 3, 

FD&C yellow no. 6, D&C yellow no. 10 and the like or any combinations thereof. The 
weight to weight ratio of said lake pigments to the filling material generally ranges from 
0.1:100 to 10:100 and may be choosen in function of the desired intensity. 
Water soluble filling materials such as lactose can effectively be dyed by suspending 

20 them in a solution of an alcohol-soluble dye such as FD&C red no. 3 or D&C yellow no. 
10 in an alcohol such as ethanol. 

The optionally colored filling materials are suspended in a solution of a waxy material in 
a suitable solvent. The waxy material is added to enhance the adherence of the filling 
materials. Examples of waxy materials are polyethylene glycols, natural waxes such as, 
25 e.g. beewax or camauba wax, hydrogenated oils, higher fatty acids and fatty acid esters, 
fatty alcohols and poiyoxyethylene ethers of fatty alcohols. Preferred waxy materials are 
polyethylene glycols (PEG), in particular PEG 400, PEG 600, PEG 1000, PEG 1500 
and PEG 4000. 

The proportion of waxy material to filling material is a very critical parameter in the 
30 filling process. Too little waxy material will lead to insufficient bonding of the filling 
material; with too much waxy material the filling material will bond too strongly to the 
tablet surface and consequently will be difficult to remove afterwards. The weight to 
weight ratio of the waxy material to filling material may range from about 1 :3 to about 
1:12, in particular from about 1:4 to about 1:9. For waxes having a low molecular 
35 weight and low melting point, e.g. PEG 400, PEG 600, PEG 1000 said ratio preferably 
ranges from 1:4 to 1:6 and in particular is about 1:5. For waxes having a higher 
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molecular weight and melting point, e.g. PEG 1500, PEG 2000, said ratio preferably 
ranges from 1 :6 to 1 :8 and in particular is about 1:7. 

Suitable solvents are those solvents wherein the filling material and, if present, the dye, 
do not dissolve. For example, non-dyed starches and celluloses may be suspended in 
5 alcohols, e.g. ethanol, isopropanol and the like, halogenated hydrocarbons, e.g. 

dichloromethane, trichioromethane and the like. Dyed starches, dyed celluloses and non- 
dyed lactose may be suspended in water-free alcohols, in particular absolute ethanol. The 
amount of solvent in the final suspension for spraying onto the coated intagliated tablets 
may range from about 70% to about 85% (w/w) in particular from about 75% to about 

10 81% (w/w), more in particular from about 77% to 81%. 

The filling suspension may be sprayed on the coated tablets in a flow-through type 
coating pan or in a perforated side- vented pan by means of a spray worked by air 
pressure. Preferably said suspension is kept at room temperature and is stirred or 
agitated to prevent sedimentation. The temperature of the tablets within the coating pan is 

15 advantageously raised slightly to about 30 to 60°C, in particular 30-40°C by employing 
warm inlet- air. 

After applying the amount of filling material required, the spraying process is stopped 
and the excess of solid material adhering to the tablet surface is removed by blowing off 
with air, meanwhile keeping the tablets tumbling to rub off the filling material deposited 
20 on the tablet surface. 

To prevent the loosening of deposited filling material, a thin colorless seal-coating layer 
can be applied to the tablets. The coating polymer can be one of those mentioned above 
for the subcoating, especially hydroxypropyl methylcellulose, together with a suitable 

25 plasticizer as mentioned hereinabove. In the case of water soluble filling materials or 
dyes, the solvent used is preferably an organic solvent since water would dissolve the 
filling material and the dye fixed on the solid filling material. Said seal-coating process 
may be conducted in any of the usual coating devices such as, for example, flow- 
through coating pans or side-vented coating pans, employing conventional process 

30 conditions. 

The tablets obtainable by the aforementioned methods have superior highlighted 
intagliations and said tablets are meant to constitute an aspect of the present invention. 

35 The different steps involved in the filling and coating processes are described in more 
detail below by means of examples. 
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T^PFRTMFNTALPART 

Example 1 

a) 500 g of biconvex placebo tablet cores (comprising lactose, com starch, povidone, 
microcrystalline cellulose, silicone dioxide and magnesium stearate) were put into a Hi- 
5 coater® (HCT-20) flow-through pan and wanned to ±40°C with air of 60°C 

Hie cores had a diameter of 6.5 mm, a nominal weight of 100 mg and an 10 inscription 
on one side, the other side being blank. The coating suspension consisted of 12.0 g of 
hydroxypropyl methylcellulose in 0.1 1 of purified water, 2.64 g of propylene glycol 
(as a plasticizer), 3.6 g of titaniumdioxide, 1.2 g of FD&C blue no. 2 aluminum lake and 
10 2.4 g of talc. The suspension was homogenized for 10 min. The tablets were coated 
using the following parameters : 



- pan rotation speed 

- inlet-air temperature 

- outlet-air temperature 
15 - atomizing air pressure 

liquid addition rate 



35 rpm 
65-70 °C 
37-40 °C 
1.8 bar 
4 g.min'l 



As a result of the coating process there were obtained blue coated tablets. 

b) The blue film-coated tablets were put in a Hi-coater® (HCT-20) flow-through pan 
20 and wanned with air of 50° C while rotating at 40 rpm. 

In a solution of 1.5 g of polyethylene glycol 1500 in 50 ml of ethanol there were 
suspended 10.2 g of com starch and the whole was homogenized for 10 min. 
The suspension was sprayed on the tablets at a delivery rate of 9 g.min-1. The tablets 
were kept tumbling in the rotating pan for another 5 min. The excess of filling material 
25 deposited on the tablet surface was blown off by atomizing air at 2 bar for 10 min while 
rotating the pan. 

As a result there were obtained blue tablets with intagliations highlighted in white. 

c) The blue coated tablets with white intagliations were put in the Hi-coater® (HCT-20) 
30 and warmed with air of 65°C for 5 min while rotating at 35 rpm. 

The seal-coating solution consisted of 5.0 g of hydroxypropyl methylcellulose in 0.050 1 
of purified water and 1.1 g of propylene glycol as a plasticizer. 
The tablets were coated using the following conditions : 



- pan rotation speed 
35 - inlet-air temperature 

- outlet-air temperature 

- atomizing air pressure 



35 rpm 
65-70 °C 
36-40 °C 
1.8 bar 
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- liquid addition rate : 3.5 g.mirT 1 

The tablets were kept rotating in the coating pan for another 10 min while warming with 
airof70°C. 

5 Example 2 

a) 10 kg of biconvex placebo tablets (comprising lactose, com starch, hydroxypropyl 

methylcellulose, microcrystalline cellulose, silicon dioxide and magnesium stearate) were 

put in an Accela-Cota® 24 inch flow-through pan and warmed to ±40° C with air of 60°C. 

The tablet cores had a diameter of 9 mm and a nominal weight of 230 mg. They were 
Ox 

10 half scored with an inscription on one side and a JANS SEN inscription on the other. 

The coating suspension consisted of 190.0 g of hydroxyproyl methylcellulose in 1.9 1 of 
purified water, 60.0 g of propylene glycol (as plasticizer), 1 10.0 g of titanium dioxide 
and 48.0 g of talc. The suspension was homogenized for 20 min. 
The tablets were coated using the following parameters : 



15 - pan rotation speed 

- inlet-air temperature 

- oudet-air temperature 

- atomizing air pressure 

- liquid addition rate 



14rpm 
55-60 °C 
40-42 °C 
4.2 bar 
27 g.min" 1 



20 As a result there were obtained white film-coated tablets. 

b) The white film-coated tablets were put in the Accela-Cota® 24 inch side- vented pan 
and warmed with air of 40-45°C while rotating at 14 rpm. 

126.0 g of microcrystalline cellulose were colored with FD&C blue no. 2(1% w/w of 
25 MCC) by suspending it in an aq. solution of FD&C blue no. 2 dye, filtering the 
suspension, vacuum drying the solid at 50°C and grinding it. The colored micro- 
crystalline cellulose was then suspensed in a mixture of 26.0 g of polyethylene glycol 
400 and 640 g of ethanol. The whole was homogenized for 20 min. 
The suspension was sprayed on the tablets using the following parameters : 



14 rpm 
40 °C 
30-35 °C 
2.0 bar 
30 g.min" * 

35 The tablets were kept tumbling in the rotation pan for another 5 min. The excess of the 
deposited solids was removed by blowing atomizing air at 4.0 bar for 5 min (inlet-air 



30 - pan rotation speed 

- inlet-air temperature 

- oudet-air temperature 

- atomizing air pressure 

- liquid addition rate 
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temperature: 55a60°C ; outlet-air temperature: 40°C) while rotating at 14 rpm. As a 
result, there were obtained white film-coated tablets with intagliations highlighted in blue. 

c) The white coated tablets with intagliations highlighted in blue were put in the Accela- 
5 Cota® 24 inch coating-pan and wanned with air of 60°C for 10 min. The seal-coating 
solution consisted of 67.0 g of hydroxypropyl methylcellulose in 1 .26 1 of purified water 
and 13.4 g of propylene glycol as plasticizer. 
The tablets were coated using the following conditions : 



- pan rotation speed 14ipm 
10 - inlet-air temperature 50-55 °C 

- outlet-air temperature : 40-45 °C 

- atomizing air pressure : 4.0 bar 

- liquid addition rate : 23 g:min" 



The tablets were kept rotating in the coating pan for another 15 min while warming with 
15 warm airof 60°C 

Example 3 

a) 29 kg of oblong placebo tablet cores (comprising lactose, corn starch, porridone, 
microcrystalline cellulose, silicon dioxide and magnesium stearate) were put in a Glatt 
20 (type GC-750) flow-through coating pan and warmed to about 50°C with air of about 
80°Q The length of the tablet cores was 12.5 mm, the width 5.3 mm and the nominal 
weight was 180 mg. The tablet cores had an inscription Ke 20 and a score line on one 
side and a JANSSEN inscription on the other. 

25 The coating suspension was prepared by dissolving 780 g hydroxypropyl methyl- 
cellulose in 6.825 1 of purified water, adding 195 g polyethylene glycol 400 (as 
plasticizer) and homogenizing the solution for 20 min. 

The tablets were coated using the following parameters : 

30 - pan rotation speed 8 rpm 

- number of spraying nozzles 2 

- diameter of spraying nozzles : 1.2 mm 

- inlet-air temperature : 75-80 °C 

- outlet-air temperature : 48-52 °C 
35 - atomizing air pressure : 3 bar 

- liquid addition rate : 90 g.min* 1 

As a result there were obtained white film-coated tablets. 
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b) The white film-coated tablets in the Glatt (type GC-750) side vented coating pan were 
rotated at 8 rpm while wanning with air of 75-80°C. 

247.5 g of com starch were colored with FD&C red no. 40 (0.6% w/w of corn starch) 
by suspending the corn starch in an aqueous solution of FD&C red no. 40, filtering the 
5 suspension, vacuum drying the solid at 50°C and finally grinding it The colored corn 
starch was then suspended in a mixture of 10.5 g polyethylene glycol 4000, 42 g poly- 
ethyleneglycol 400 and 1200 g of dichloromethane, and was homogenized for 15 min. 

The suspension was sprayed on the tablets using the following parameters : 



- pan rotation speed 


8 rpm 


10 - number of spraying nozzles 


2 


- diameter of spraying nozzles 


1.2 mm 


- inlet-air temperature 


75-80 °C 


- outlet-air temperature 


50-55 °C 


- atomizing air pressure 


2.5 bar 


15 - liquid addition rate 


215 g.min 



When all of the suspension was applied, the tablets were kept tumbling in the rotating 
pan for 20 minutes. The excess of the deposited solids was removed by blowing 
atomizing air at 2.5 bar at an inlet-air temperature of approximately 75-80°C (outlet-air 
20 temperature : 60°C). As a result there were obtained white film-coated tablets with 
intagliations and the score line highlighted in red. 

c) The white film-coated tablets with red intagliations and score line in the Glatt (type 
GC-750) coating pan were warmed with air of 80°C for 5 min. The seal-coating solution 
25 was prepared by dissolving 280 g hydroxypropylmethylcellulose in 2.45 1 of purified 
water, adding 70 g polyethyleneglycol as a plasticizer and homogenizing the solution. 

The tablets were coated using the following conditions : 



- pan rotation speed 8 rpm 
30 - number of spraying nozzles 2 

- diameter of spraying nozzles 1 .2 mm 

- inlet-air temperature 75-80 °C 

- outlet-air temperature 46-50 °C 

- atomizing air pressure 3 bar 

35 - liquid addition rate 130 g.min" 



When all of the coating solution had been applied, the tablets were kept rotating in the 
coating pan for 10 min. meanwhile supplying warm air at an inlet-air temperature of 
75-80°C. 
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Claims 

1 . A method of highlighting intagliations in white or colored coated tablets, 
characterized by spraying onto said tablets a suspension comprising a filling material 

5 having a different color, a waxy material and a solvent, and removing the solvent 

and the excess of filling material and waxy material. 

2. A method according to claim 1 wherein the filling material is corn starch or 
microcrystalline cellulose. 

10 

3 . A method according to claim 2 wherein the filling material is previously dyed with 
an edible lake pigment 

4 . A method according to any one of claims 1 , 2 or 3 wherein the waxy material is a 
15 polyethylene glycol 

5 . A method according to claim 4 wherein the weight to weight ratio of waxy material 
to filling material ranges from 1:3 to 1:12. 

20 6. A method according to any one of claims 1 to 5 wherein the solvent does not 
dissolve the filling material nor, if present the dye. 

7 . A method according to claim 6 wherein the amount of solvent in the final 
suspension ranges from 70% to 85%. 

25 

8 . A method according to claim 7 wherein the solvent and the excess of filling material 
and waxy material are removed by blowing off with air and keeping the tablets 
tumbling. 

30 9 . A method according to any one of claims 1 to 8 wherein the filled tablets are 
provided with a further coating film. 

10. A tablet obtainable by a method according to any one of claims 1-9. 



INTERNATIONAL SEARCH REPORT PCT/EP 92/00358 

International Application No 



L CLASSIFICATION OF SUBJECT MATTER (if several classification symbols apply, indicate all)' 



According to International Patent Classification (IPC) or to bcth National Classification and IPC 

Int. CI. 5 A61K9/44 



n. FIELDS SEARCHED 



Minimum Documentation Searched 



Cliislfiation Systca 


Classification Symbols 


Int. CI. 5 


A61K ; A23G 



Documentation Searched other than Minimum Documentation 
to the Extent that such Documents are Included la the Fields Searched 8 



m. DOCUMENTS CONSIDERED TO BE RELEVANT* 



Category 0 


Citation of Document, 11 with Indication, where appropriate, of the relevant passages 12 


Relevant to Claim NoP 


X 
Y 


EP,A,0 096 982 (IMPERIAL CHEMICAL INDUSTRIES PLC 
) 28 December 1983 

see page 4, line 7 - line 22 
see page 7, line 28 - page 9, Hne 26 
see page 15 - page 16; examples 3,4 
see page 18 - page 19; example 6 
see claim 1 


1,3-6,9, 
10 

2,7,8 


Y 


EP t A,0 088 556 (SUMITOMO CHEMICAL COMPANY LTD) 

14 September 1983 

cited 1n the application 

see page l f rlne 1 - Hne 9 

see page 2, Hne 16 - page 4, Hne 25 

see page 5, Hne 1 - page 6, Hne 24 

see page 8; example 2 


2,8 


Y 


EP,A,0 133 827 (SEPPIC SA) 6 March 1985 
see page 6 - page 7; example 1 

-/— 


7 



° Special categories of dted documents : 10 

"A* document defining the general state of the art which Is not 
considered to he of particular relevance 

*E~ earlier document bat published on or after the International 
filing date 

*L* document which may throw doubts on priority daim{s) or 
which Is cited to establish the publication date of i 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use, 
other means 

T~ document published prior to the btcrnationaJ filing date but 
later than the priority date d aimed 



T* later document published after the International filing date 
or priority date and not in conflict with the application but 
dted to understand the prinople or theory underlying the 
Invention 

*X* document of particular relevance? the d aimed Invention 
cannot be considered novel or cannot be considered to 
involve an inventive step 

*Y* document of particular relevance; the d aimed Invention 
cannot be considered to involve an Inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

"A* document member of the same patent family 



IV. CERTIFICATION 



Dm of tb< Actual Conplcdo. of the Immstloou Scut* 

18 MAY 1992 


Date of Mailing of this International Search Report 

L 3. 05. 92 


International Searching Authority 

EUROPEAN PATENT OFFICE 


Signature of Authorized Officer 

B0UL0IS D. -^jgajuJLsi-*-* 



rem FCI7I5AS210 (Ncaed ihtet) 



1«S) 



PCT/EP 92/00358 




EP.A.0 060 023 (IMPERIAL CHEMICAL INDUSTRIES PLC 

) 15 September 1982 

cited 1n the application 

see page 4, line 4 - line 10 

see page 8, Hne 25 - page 9, Hne 11 

see page 14; example 2 

see page 17 - page 18; example 7 



1-10 



Tim PCT7ISA7Z10 (om i 



ANNEX TO THE INTERNATIONAL SEARCH REPORT^ 

ON INTERNATIONAL PATENT APPLICATION NO, EP 9200358 

SA 56377 



This annex fists the patent family members reiatmc to Che patent documents cited in the above-mentioned international search report. 
The members are as contained in the European Patent Office EDP file on 

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information. 18/05/92 



Patent document 


Publication 


Patent family 


Publication 


cited to scares report 


date 


members) 


date 



EP-A-0096982 


28-12-83 


JP-A- 


59005054 


11-01-84 






US-A- 


4522840 


11-06-85 


EP-A-0088556 


14-09-83 


JP-A- 


58152813 


10-09-83 






US-A- 


5002775 


26-03-91 


EP-A-0133827 


06-03-85 


FR-A- 


2548675 


11-01-85 






CA-A- 


1233415 


01-03-88 






DE-A- 


3470460 


26-05-88 






JP-B- 


3004577 


23-01-91 






JP-A- 


60090234 


21-05-85 






JP-A- 


2180943 


13-07-90 






US-A- 


4513019 


23-04-85 






US-A- 


4576646 


18-03-86 






US-A- 


4665648 


19-05-87 ' 


EP-A-0060023 


15-09-82 


AT-T- 


8964 


15-09-84 






AU-B- 


549398 


23-01-86 






AU-A- 


7994782 


16-09-82 






CA-A- 


1178853 


04-12-84 






JP-C- 


1396206 


24-08-87 






JP-A- 


57165314 


12-10-82 






JP-B- 


62005403 


04-02-87 






US-A- 


4720378 


19-01-88 



i 

O 
tk \ 

o 

w For more details about this annex : see Official Journal of the European Patent Office, No. 12/82 



